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(54) Masks and their manufacture 



(57) A mask 2, 50 such as a laryngeal mask or face 
mask, has a soft annular cuff 21, 52 on a more rigid 
mount 20, 51 of funnel shape. The cuff 21 and mount 



20 are moulded together by rotational moulding or the 
mount 51 is preformed and the cuff 52 is moulded onto 
the mount in a rotational mould 60. 
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Description 

[0001] This invention relates to masks of the kind 
comprising a soft cuff member of substantially annular 
shape and a more rigid mount member of generally fun- s 
nel shape. 

[0002] Masks, such as face masks or laryngeal 
masks, comprise a relatively stiff mount, cone or shoe 
member and a softer, more flexible annular balloon, cuff 
or cushion extending around the edge of the mount, w 
which conforms readily to the anatomy and makes seal- 
ing contact with the patient tissue. The cuff is formed 
separately from the mount and is subsequently joined 
with it, such as by means of an adhesive or solvent. The 
cuff may be made by an injection moulding or rotational '5 
moulding technique; the mount is usually made by an 
injection moulding technique. Examples of laryngeal 
masks and their manufacture are shown in US 5355879, 
US 5305743, US 5297547, US 5282464, GB 2267034, 
US 5249571 , US 5241956, US 5303697, GB 2249959, 20 
GB 2111394, EP 448878, US 4995388, GB 2205499, 
GB 2128561, GB 2298797, GB 2334215, PCT/ 
GB00/03045, PCT/GB00/03044 and GB 2337020. 
[0003] Masks made in this way are relatively expen- 
sive because of the need for different manufacturing and 25 
assembly operations. The join between the mount and 
cushion provides a possible site for failure or leakage 
and requires testing to ensure an effective join. Where 
the mask is used internally, such as in a laryngeal mask, 
the consequences of separation of the cushion and 30 
mount can be severe. The join itself may make the mask 
stiffer or may make it more difficult to achieve exactly 
the desired flexibility. 

[0004] It is an object of the present invention to pro- 
vide an alternative mask and method of manufacture. 35 
[0005] According to one aspect of the present inven- 
tion there is provided a mask of the above-specified 
kind, characterised in that the cuff member is moulded 
with the mount member. 

[0006] The cuff member is preferably formed by rota- 40 
tional moulding. The cuff member and mount member 
may be moulded integrally as a single piece or the 
mount may be pre-formed and the cuff member subse- 
quently moulded with the mount member. The cuff mem- 
ber is preferably hollow. The mask may be a laryngeal 45 
mask, the cuff member being adapted to seal with tissue 
in the region of the hypopharynx. Alternatively, the mask 
may be a face mask, the cuff member being adapted to 
seal around the nose and mouth. 

[0007] According to another aspect of the present in- so 
vention, there is provided a method of making a mask 
comprising the steps of adding a fluid plastics material 
to a mould having a first region defining the shape of a 
cuff and a second region defining the shape of a mount, 
angularly displacing the mould so that the fluid plastics 55 
material coats the first region to form a thin layer of 
gelled plastics in the first region, angularly orienting the 
mould so that the fluid plastics material coats the second 



region to form a thicker layer in the second region, and 
subsequently removing from the mould a mask with an 
integral cuff and mount member. 
[0008] According to a third aspect of the present in- 
vention there is provided a method of making a mask 
comprising the steps of pre-forming a mount member, 
placing the mount member in a rotational mould and 
moulding a cuff member with the mount member by ro- 
tational moulding. 

[0009] A laryngeal mask assembly and face mask as- 
sembly according to the present invention, will now be 
described, by way of example, with reference to the ac- 
companying drawings, in which: 

Figure 1 is a partly-sectional side elevation view of 
the larnygeal mask assembly; 

Figure 2 is a schematic sectional side elevation view 
of moulding apparatus used to form the 
mask of the assembly of Figure 1 at a first 
stage in the moulding operation; 

Figure 3 is a sectional side elevation view of the 
moulding apparatus of Figure 2 at a subse- 
quent stage in the moulding operation; 

Figure 4 is a sectional side elevation view of a face 
mask; 

Figure 5 is a sectional, perspective view of the 
mould used to make the face mask of Fig- 
ure 4; and 

Figure 6 shows the underside of the cone of the face 
mask at a preliminary stage of manufac- 
ture. 

[0010] With reference first to Figure 1, the laryngeal 
mask assembly comprises a tube 1 and a mask 2 
mounted at the patient end 10 of the tube. 
[0011] The tube 1 is of a bendable plastics material, 
such as PVC and is curved along its length. A bore 11 
extends along the tube 1 from its patient end 1 0 to its 
rear, machine end 12. A small-bore inflation line 13 ex- 
tends along the length of the tube 1 , within a channel 1 4 
formed along the outside of its wall, such as in the man- 
ner described in PCT/GB00/03044. Towards its ma- 
chine end, the inflation line 13 extends away from the 
tube 1 and is connected to a combined valve and cou- 
pling 15 of the usual kind. 

[0012] The mask 2 comprises a mount 20 and an in- 
flatable cuff 21. The mount 20 is of a plastics material 
and is generally of a shoe or funnel shape. It has a rel- 
atively thick wall so that it is relatively stiff. The rear, ma- 
chine end of the mount 20 has a neck 22 of circular sec- 
tion embracing and bonded to the patient end 10 of the 
tube 1 . A silicone gasket (not shown) may be inserted 
between the tube 1 and the mount 20 to improve the 
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seal. The mount 20 tapers outwardly from the machine 
end 22 to its patient end 23, which is inclined to the axis 
of the machine end at an angle 9 of about 25° so that 
the patient end of the mount has an oval shape with its 
forward end 24 being more pointed than its rear end 25. s 
The patient end 23 of the mount 20 is inclined to face 
towards the inner side of the curve of the tube 1 . Inter- 
nally, the machine end 22 of the mount 20 communi- 
cates with a cavity 26 in the mount that increases in 
cross-sectional area along its length, from the machine 
end, 

[0013] The cuff 21 is formed integrally as a single 
piece with the mount 20 and is of the same plastics ma- 
terial but has a thinner wall so that it is softer and more 
flexible. The cuff 21 is formed into an annulus of the 
same shape as the patient end 23 of the mount 20 and 
is oval with its forwardly-directed end 27 being more 
pointed than its rearwardly-directed end 28. The cuff 21 
encloses a central region 29 of the same shape as the 
patient end 23 of the mount 20. The inflation line 13 ex- 
tends beyond the patient end 1 0 of the tube, is moulded 
into the mount 20 and projects into the cuff 21 so that 
the cuff can be inflated and deflated via the inflation line. 
When inflated in position in a patient, the cuff 21 ex- 
pands to contact patient tissue in the region of the hy- 
popharnyx, 

[001 4] The cuff 21 and mount 20 are formed using ro- 
tational moulding apparatus shown in Figures 2 and 3. 
The apparatus includes a mould 30 in two parts: an up- 
per part 31 and a lower part 32, which can be separated 
after use to enable the component to be removed. 
Around the upper surface 33 of the lower part 32 ex- 
tends an annular channel 34 the wall of which corre- 
sponds to the external shape of the cuff 21 . The lower 
surface of the upper part 31 of the mould has a recess 
35 of approximately funnel shape, the wall of which cor- 
responds to the external shape of the mount 20. Addi- 
tionally, the upper part 31 has a groove 36 in which is 
clipped the patient end of the inflation line 1 3. The infla- 
tion line 13 projects a short distance beyond the patient 
end of the groove 36, into the channel 34. A PTFE-coat- 
ed wire, or a solid PTFE rod (not shown) is inserted in 
the line 13 during moulding; to prevent occlusion, and 
is subsequently removed. The moulding apparatus ad- 
ditionally includes a conventional heater 40 and dis- 
placement means 41 for altering the orientation of the 
mould 30 as desired. 

[0015] Initially, the mould 30 is oriented as shown in 
Figure 2, with the upper part 31 uppermost. A measured 
volume of plastisol 37, or other heat-gellable plastics in 
fluid form, is added to the mould 30 through an inlet pas- 
sage, not shown, so that the plastics flows into the chan- 
nel 34 in the lower part 32. The plastics is preferably in 
liquid form but could be in other fluid form, such as a 
powder. The mould 30 is then rocked about the x-axis 
42 and the z-axis 43 so that the plastisol comes into con- 
tact with the entire surface of the channel 34. The mould 
30 is heated by the heater 40 so that the plastisol 37 
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gels where it contacts the surface of the mould. This 
rocking movement is relatively brief so that the layer of 
plastics material built up on the surface of the channel 
34 is only thin and, in particular, is of the appropriate 
thickness to provide the necessary flexibility of the cuff 
21 . It can be seen that the plastics deposited on the sur- 
face of the channel 34 provides a hollow, tubular forma- 
tion of annular shape. 

[001 6] After the desired thickness of plastics has been 
laid down on the surface of the channel 34, the moulding 
apparatus moves to a second phase in which the mould 
30 is rotated about the z-axis 43 by about 90°, as shown 
in Figure 3. When this happens, the remaining plastisol 
37 runs out of the channel 34 and into one side of the 
funnel-shape recess 35. The quantity of plastisol depos- 
ited on the wall of the channel 34 is small compared with 
the total volume, so the majority of the plastisol is still 
liquid in the second phase. The mould 30 is gradually 
rotated and rocked about the x-axis 42 and the z-axis 
43 so that the plastisol 37 is deposited on the wall of the 
recess 35. This process takes longer than that used to 
form the cuff 21 , because the desired wall thickness of 
the mount portion 20 is substantially greater than that of 
the cuff. Typically, the wall of the mount 20 would have 
a thickness of several millimetres, whereas the wall of 
the cuff 21 would only be a fraction of a millimetre. The 
quantity of plastisol used is preferably such that when 
the desired wall thickness of the mount 20 has been de- 
posited, all the plastisol has been gelled. During either 
of these rotational moulding movements it may be nec- 
essary also to rotate or rock the mould 30 about the y- 
axis. The inflation line 1 3 extending along the groove 36 
becomes embedded within the thickness of the wall of 
deposited plastics material. It may be necessary to block 
the patient end of the inflation line 13 with a removable 
insert, such as a wire, in order to prevent it becoming 
blocked by the plastics material. Instead of moulding the 
mask about the inflation line, the mask could be mould- 
ed with a small bore, such as by means of a wire core 
pin within the mould. One end of the bore would extend 
to the machine end of the mask and the other end would 
open inside the cuff. The bore could make connection 
with an inflation line extending within the wall of the tube. 
[001 7] When all the plastisol has gelled, the mould 30 
is heat treated in the usual way fully to cure the plastics. 
The mould 30 is then separated into its two parts 31 and 
32 and the mask 2 is removed. After removal of any 
sprue or excess plastic, the mask 2 is joined to the tube 
1 in the usual way, with the inflation line 13 being clipped 
into the channel 14. The cuff 21 can then be inflated or 
deflated as desired via the inflation line 13. 
[0018] In practice, the moulding apparatus would 
have several moulds mounted on a conveyor, turntable 
or the like, which pass through various stations at which 
the plastisol is added, the mould is oriented as appro- 
priate, the mould is heat treated, and the finished com- 
ponent is removed. 

[0019] Forming the cuff and mount integrally accord- 
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ing to the present invention, brings several advantages. 
It saves an additional assembly step of joining the cuff 
to the mount and thereby considerably reduces overall 
assembly costs of the complete laryngeal mask. It also 
improves the integrity of the mask and reduces the risk 
of separation of the cuff from the mount during use. By 
avoiding a separate join, the need for inspection and 
testing of a join is obviated. 

[0020] It is not essential for the mount and cuff to be 
formed integrally since advantages can also be 
achieved where the mount is pre-formed and the cuff is 
subsequently moulded with the mount. This still 
achieves simplification of manufacture and enhanced 
integrity of the join between cuff and mount. If the mount 
or cone needs to be clear and transparent, such as in 
face masks where it is important to be able to see the 
patient's mouth region, rotational moulding may not be 
suitable because this technique cannot yet produce the 
necessary transparency. Rotational moulding is still, 
however, a desirable technique for forming the cuff of 
the mask. Whereas in previous face masks, where both 
the mount/cone and cuff are preformed and subse- 
quently bonded together, the present invention is to 
mould the cuff directly onto the pre-formed mount/cone 
so that the moulding operation itself produces the bond 
between the cuff and the cone. 
[0021] With reference to Figure 4, there is shown a 
face mask 50 comprising an upper mount member or 
cone 51 and a lower cuff 52. The cone 51 has a main 
body 53 of domed shape with a short tubular connector 
54 at its upper end and a narrow outwardly-projecting 
flange 55 at its lower end, which is oval in shape. The 
cone 51 is of a clear, transparent plastics material, typ- 
ically PVC, and is made by an injection-moulding tech- 
nique, or by some other technique that achieves the 
necessary transparency. The cuff 52 is a hollow, inflat- 
able tubular balloon having an inflation inlet 56 extend- 
ing through the flange 55 of the cone 51 . The cuff 52 is 
shaped to seal around the nose and mouth. 
[0022] With reference now also to Figure 5, the pre- 
formed cone 51 is placed in a rotational mould 60 com- 
prising an upper part 61 of a heat-insulating material, 
such as PTFE, and a lower part 62 of a metal, such as 
aluminium. The upper part 61 has a large aperture 63 
in which the main part of the cone 51 is located, there 
being a clearance between the outside of the cone and 
the inside of the aperture. The lower part 62 of the mould 
has an annular recess 64 in its upper surface 65 of the 
same oval shape as the lower edge of the cone 51 . In 
section, the recess 64 defines the shape of the uninflat- 
ed cuff 52. Two insulating gaskets 66 and 67 of a low 
durometer silicone are secured to the upper surface of 
the mould part 62, around the inside and outside respec- 
tively of the recess 64. 

[0023] Initially, a measured quantity of plastisol 68, or 
similar material is poured in the recess 64 in the lower 
part 62 of the mould 60. The cone 51 is then placed on 
the lower part 62 of the mould with the flange 55 extend- 



ing around the opening of the recess 64 and sitting on 
the inner and outer gaskets 66 and 67. The lower sur- 
face of the flange 55 is shown in Figure 6, where it can 
be seen that it has positioning tabs 69 and ribs 70 that 
5 engage in corresponding recesses (not shown) in the 
upper surface 65 of the lower part 62 of the mould 60. 
The upper part 61 of the mould 60 is then hinged down 
so as to trap the flange 55 between the two parts. A pin 
71 mounted in the upper part 61 of the mould 60 projects 
10 downwardly through a hole in the flange 55 a short dis- 
tance into the recess 64. The entire mould 60 is then 
rotated in two directions so as to coat the surface of the 
recess 64 with the plastisol 68. The lower part 62 of the 
mould 60 is heated, such as with infra-red lamps, so as 
to gel the plastisol coated on the surface of the recess 
64. The mould 60 is rotated in two directions and stops 
with the upper part 61 below the lower part 62. In this 
position, the plastisol 68 flows towards the cone flange 
55 where it melts the ribs 70 and the lower surface of 
the flange, to bond securely with it. After appropriate cur- 
ing, the two parts 61 and 62 of the mould are separated 
and the completed face mask 50 is removed. The infla- 
tion inlet 56 is subsequently inserted into and sealed 
with the hole made by the pin 70. This technique enables 
a hollow cuff to be made by rotational moulding and a 
cone to be made by a different method whilst avoiding 
manual assembly operations and ensuring a secure 
bond. 

[0024] It will be appreciated that the cuff of a face 
mask, laryngeal mask or the like need not necessarily 
be hollow but could be of a foam. 



Claims 

1. A mask comprising a soft cuff member (21 , 52) of 
substantially annular shape and a more rigid mount 
member (20, 51 ) of generally funnel shape, charac- 
terised in that the cuff member (21 , 52) is moulded 
with the mount member (20, 51). 

2. A mask according to Claim 1 , characterised in that 
the cuff member (21, 52) is formed by rotational 
moulding. 

3. A mask according to Claim 1 or 2, characterised in 
that the cuff member (21) and mount member (20) 
are moulded integrally as a single piece. 

4. A mask according to Claim 1 or 2, characterised in 
that the mount member (51) is pre-formed and the 
cuff member (52) is subsequently moulded with the 
mount member. 

5. A mask according to any one of the preceding 
claims, characterised in that the cuff member (21 , 
52) is hollow. 
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6. A mask according to any one of the preceding 
claims, characterised in that the mask is a laryngeal 
mask and the cuff member (21) is adapted to seal 
with tissue in the region of the hypopharynx. 

5 

7. A mask according to any one of Claims 1 to 5, char- 
acterised in that the mask is a face mask and the 
cuff member (52) is adapted to seal around the nose 
and mouth. 

10 

8. A method of making a mask comprising the steps 
of adding a fluid plastics material (37) to a mould 
(30) having a first region (34) defining the shape of 
a cuff (21) and a second region (35) defining the 
shape of a mount (20), angularly displacing the 
mould (30) so that the fluid plastics material (37) 
coats the first region (34) to form a thin layer of 
gelled plastics in the first region, angularly orienting 
the mould (30) so that the fluid plastics material (37) 
coats the second region (35) to form a thicker layer 
in the second region, and subsequently removing 
from the mould (30) a mask (2) with an integral cuff 
(21) and mount member (20). 

9. A method of making a mask (50) comprising the 
steps of pre-forming a mount member (53), placing 
the mount member (53) in a rotational mould (60) 
and moulding a cuff member (52) with the mount 
member (53) by rotational moulding. 
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